A case of hypoxaemia was concluded to be a pseudo-condition after investigation demonstrated that the hypoxaemia was not related to lung disease, but rather to the time expiring between obtaining and analysing blood samples and to a reduction in the magnitude of the patient's white cell count. Figure 1: Effect of white cell count (WCC) on the time-related decline of P a O 2 in blood samples.
Unexplained hypoxaemia in the intensive care environment may prompt performance of invasive and non-invasive investigations to identify an aetiology and application of therapies aimed at improving oxygen content of blood and its transport. Occasionally however, the hypoxaemia identified with otherwise reliable bedside and laboratory investigations is a product of mishandling of blood specimens or an unusual illness. We describe a combination of factors which contributed to pseudohypoxaemia in a young child. Permission to publish was granted by the institution's human ethics research committee.
CASE HISTORY
An almost four-year-old child presented with a two-week history of being 'unwell', progressive obtundation, abdominal distension and vomiting. Physical examination revealed pallor and hepatosplenomegaly and a clear chest. A blood sample had a haemoglobin level of 65 g/l (normal 110 to 140), platelet count of 70×10 9 /l (normal 150 to 400×10 9 /l) and a total white cell count of 821×10 9 /l (normal 6 to 17×10 9 /l) with a blast count of 797×10 9 /l. Chest X-ray was normal. A diagnosis of precursor T-cell acute lymphoblastic leukaemia was confirmed with immunophenotypic markers. Endotracheal intubation and mechanical ventilation were performed in order to enable safe computed tomography scanning of the head which demonstrated multiple hyperdense lesions throughout the cerebral hemispheres, basal ganglia, pons and brainstem and mild hydrocephalus.
Mechanical ventilation was continued to ensure a protected airway. During this treatment with 40% oxygen, in vitro arterial blood analysis showed a low reading (42 mmHg) of partial pressure of oxygen (P a O 2 ), a saturation (S a O 2 ) of 78% and a P a CO 2 of 40 mmHg. The apparent alveolar-arterial gradient (approximately 200 mmHg) was contrary to the lack of lung disease, low serum lactate 0.9 mmol/l (normal 1.0 to 1.8), pink skin colour and an in vivo percutaneous pulse oximetry (S p O 2 ) reading of 100%. The disparity between S a O 2 and S p O 2 prompted our investigation. The methaemoglobin level was 1.5% (normal 0.4 to 1.2%). Treatment with methylprednisolone was commenced. On the third day of steroid treatment, when the white cell count was 318×10 9 /l, an arterial blood sample had P a O 2 measurements of 146, 89 and 73 mmHg when assayed at one, five and ten minutes after it had been drawn. This pattern of declining P a O 2 in arterial blood samples related to delay in measurement and was observed until the white cell count declined to
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Anaesthesia and Intensive Care, Vol. 38, No. 3, May 2010 28×10 9 /l and methaemoglobin level to 0.3% after seven days of steroid treatment when the P a O 2 at the specified collection times was 161, 151 and 156 mmHg (Figure 1 ).
DISCUSSION
Spurious hypoxaemia has been previously reported in association with hyperleukocytosis of leukaemias 1-3 , thrombocytosis of polycythaemia vera 4,5 and leukocytosis of bacterial infection 6 . When due to hyperleukocytosis, it has been variously called "leukocyte larceny" 7, 8 , "false hypoxaemia" 6 , "pseudohypoxaemia" 1 and "oxygen steal" 9 . We propose a preferable label of "leukocytotic pseudohypoxaemia" which is both descriptive and aetiological.
It is easily recognised by comparing in vivo P a O 2 and intermittent in vitro P a O 2 measurements 10 . When in vivo P a O 2 measurement by intra-arterial blood gas monitoring is not possible, suspicion of this phenomenon is raised by observing a large difference between in vivo S p O 2 and in vitro S a O 2 or lack of correlation between S p O 2 and P a O 2 measurements, and confirmed by noting a time-dependent rapid decay of in vitro P a O 2 measurements and its abatement with reduction of leukocyte count 3 .
Recognition of the phenomenon is essential if not only to prevent unnecessary investigations and treatment. The effect is retarded by prompt immersion of the blood sample in ice and is minimised by prompt analysis 2,4,6 . A confounding factor in leukaemic leukocytosis is the raised methaemoglobinaemia, caused by increased oxidation of haemoglobin by oxidants released by leukaemic cells 11 , which spuriously increases S p O 2 12 . In contrast, values of pH, P a CO 2 and bicarbonate are not adversely affected by leukocytosis 2 .
